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The puapese or this thesis ise to enslyse 
the traffic problem at the interseotion of River 
and Pederal Streets and the Troy terminus of the 
Greon Island Bridge, and to present the design 
which I believe to be the most feusible ecoonomicale 
ly to relieva the traffle congestion at this 
important arterial intersections 


The problem covered by this thesis is tywo- 
fold, ‘The first part, Traffic Ansiysic, must 
necessarily be based upon figures compiled during 
& pecent twenty-four hour treffic survey by the 
Department of Public Yorke of the State of Rew York, 
ae the personnel required limita such a survey to 
thie or similar orgenizations, The second part, 
Dealgen of an Blevated Roadway, ls covered by the 
desien of the salient features of the roedway, the 
pert spanning the Troy Union Rellread and River 
Street. The remainder ef the design, though 
relatively simple, was left out because of the 
short time available, FPurthermere, there wag no 
attempt to make eorplete working drewinga or 
caleoulate the goat of the entire project. 


BASIC GONSTDPRATIONS 
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PORMULATION of the PROBLEM 


General Description (See map, previous page) 

The interseetion chosen for this problem 
lies at the northern emi of the central business 
@istrict of the clty of Troy, New York, It is 
formed by north+south traffic along River Street, 
oneenny north=bound traffic along King Street, esate 
weet traffic along Federal Street, and essteweat 
traffie on the approach to the Troy» Green Island 
Bridge, which terminates on River Street just north 
of Pederel Strest. This bridge ie maintained by 
the Troy Union Railroad, an amalgamation of the 
Boston & Main, the Delaware & Hudson, end the New 


Yor Gentral Railroads for the purpose of using a 
@ingle track acroas the Hudson Kiver into the city 
of iroy. ‘The crossing is at street level, and is 
protested by a cregsing euerd and two sets of 
erossing arms, 

Traffic alone River Street end over the bridge 
ts very heavy, especially during the morning and — 
evenine rush hours, ‘The atrects concerned are part 
of the statewide syetem of highways, but the largest 
proportion of vehicles are commuters between the 


regidential districts of both Trey end Green Island 
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and the many industries of both areas, including 
the Ford plent ani othor large factories, Inter~ 
urban bus lines and truck routes also add to the 
total, (See chart next page) Traffic flow is 
permitted in any of the possible directions with- 
out the aid of control lighte, slithough Pederal 
Street does have through-traffie stop signe at 
River Street. A Trey policoman is stationed at 
the intersestion during the rush hours to control 
directional flow, but the diffieultios of his 
tagk are multiplied by the atrocious read manners 
of the majority of drivers in this part of the 
GOUNEIY » 

Tne ididings in the leesiity of thie 
intersection are for the moat part old, two and 
three-story brick structures, with ewall storea 
om the ground floors aml apartments or flate on 
the upper floors, A detailed property sep is shown 
at the end of the thesia, with those properties 
that would be affeated by the proposed elevated 
roadway, Street widthe vary from 20 foot, twoe 
lane pevenents on King Street to 65 foot, four- 
lenee at the railroad crossing on Rivor Streets 
The New York Power ami Licht Corporation and the 
New York Telephone Company own poles along the 
present streets, many of which would require 
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Any solution to the traffic problem at this 
intersection must meet one genere] eondition; 
namely, rerouting a percentage of traffic away from 
the interseetions ‘Thies could possibly be done by 
improving other existing roada and structures, 
thereby diverting more traffic to thems; by building 
new reada and structures separate from sexiating 
ones end placed so es to divert a large percentaze 
of the traffies or by supplementing the present 
roads with structures to Garry pert of the traffic 
over or under the intereestion slong present routes, 
Follewine 1a a brief diseussion of each of the three 


possibilities, with their adventages and disadvantages. 


ls. Improve other existing roads end strictures. 
Streets ruroine in «a northesouth direction which 
esuld posarcibly relieve River ani Kine Strects include 
Mifth, Seventh, and Eighth Avermes, eseh rurning 
roughly parellel te River Street, to the exst of 
River in the order named, These are all through, 
four-lane streets, with parking permitted in the 
outer lanes for the convenienee of the residents 
of the apartments end houses which line sll three. 


They carry a large volume of traffic at present, 
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and could be inereased only by further widening, 
possible only through large seele coniemnation 
procesdings, or by prohibiting parking en one or 
beth sides, Thle mesgure would be very unpopular 
@ue to already strained parking facilities in thia 
olty. 

These stroets terrying esstewest traffic 
eould only be effegtive in reducing congestion at 
the intersecticn in question if they end vith a 
teidee ecroas the Hudson Kivers Thies limite the 
-@hoiece to Convress Street, Pederal Street ending 
near the Green Island Hridee, and Twelth Street in 
Horth Troy. Conspeas Street already cerries too 


uch treffie for ite size, and requires policemen 

at each of the dovntown corners during the rush 
hours to keep the vehicles moving. Therefore, 
enymore traffic diverted te this street would only 
etrein already overecrowled conditions. The second, 
Federal Street, in cenfunoction vith tho Green Island 
Yridge, If Improved would only edd te the bad cone 
ditions previously deseribed «et this intersections 
This, of courss, agsumes that other structures would 
not be built te aupolement the improvements, The 
third alternative, Twelth Street, is located severdl 
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Any solution to the traffic problem at this 
intersection must meet one genere] condition; 
Namely, rorouting a percentage of traffic away from 
the interseotion, ‘Thie could possibly be done by 
improving other existing roads and structures, 
thereby diverting more traffic to them; ty building 
new rosda and structures separate from exiating 
onea end placed so as to divert a large percentage 
of the traffies or by supplementing the present 
roads with structures to Garry part of the traffic 
over or under the intersection slong present routes. 
Follewine ig a brief? diseussion of each of the three 
possibilities, with their advantages and disadventagece 
1, Improve other existing reads end structures. 
Streets rurmine in a northesouth direction which 
emuld poacibly relieve River and Kine Strests include 
Mifth, Seventh, and Zighth évenmes, eseh running 
roughly parellel te River Street, to the east of 
River in the order named, These sre all through, 
fourelane streets, with parking permitted in the 
outer lanes for the sonvenienee of the residents 
of the apartments end houses which line sli threes. 


They carry a large volume of treffic at present, 
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and could be inoreased only by further widening, 
possible only throuch large seele condemnation 
procesdings, or by prohibiting parking on one or 
beth sides» Thies mesgure would be very unpopular 
due to already strained parking facilities in thia 
elty. 

Those streets carrying esstewest traffic 
gould only be effeotive in reducing congestion at 
the intersection in question if they end rith a 
tridge ecroes the Hudson Kivers his limite the 
-ghelee to Congress Strest, Federal Street ending 
near the Green Island Hridee, and Twelth Street in 
Horth Troy. Conspeas Street alresdy serries too 
much traffic for ite size, ond requires policemen 
at eaeh of the downtown corners during the rush 
hours to keep the vehicles moving. Therefore, 
enymore traffie diverted te this street would only 
atrein elready overcrowied conditions. The second, 
Federal Street, in conjunction with tho Green Island 
Mridee, if improved would only edd te the bad con- 
ditions previously deseribed et thie intersections 
This, of course, assumes that other structures would 
not be bullt to aupplement the improvements, The 
third alternative, Twelth Street, is located severdl 


il 


miles to the north of Pederal Street, and effeo« 
tively serves that loeslity. However, thet same 
lecation puts the bridge out of reach of the 
commiiora which now use the Oreen Island Bridge. 

The sonelusion resched, therefore, is thet 
improvement of exiating reads end atruchures wild 
‘not be effective wnleas other supplementary mea« 
sures aro also carried out. 
Qe Build now roads and structures seperate from 
existing ones. 

The question of relative economy is the prine 
consideration in thia cese, Any new reube chosen 
in this loowlity would mnegessitate condemning rivere- 
front property, whieh is lercely covered by factories, 
The bridge lteself would neturelly be very costly, 
and would outwelch any savings mede in time and money, 
presently lost in traffie eongestions, Another 
Viewpoint with respect to money outlay is that of 
texpayers. Troy ia located in « fairly stable popue 
lation ares, The city itself will probably expand 
in the outlying districts, with asaecompanying decline 
of the downtown residential eress, Therefore, any 
excessive outlay of money with secompanying bond 
issues would probably not be toc popular or well received. 
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The Goncluaion reached here is that the 
eonsiruction of new roads and structures is not 
economicslly fosaible and must be rejected, 

Ss Supplement present roads with ean overe or 
underpass to divert treffie from the interseetion. 

A Gesion was made several years ago in 
commestion with o propesed modifiestion of the rp all» 
road tracks throuch Troy whieh, if carried out, 
would have done away with thie subject for a thesis, 
The tracks were to be raised so as to cross over 
River Street, and a remp constructed to form an 
approach to the bridge along the western side of 
River Street, Federal Street wae to have been 
Glosed off to throuch treffie. This deslen, al- 
though beings very cood as a part of tne oversall 
proposed ¢hange, ia not apoliceable to our limited 
problem. It sannot be assumed that the railroads 
will relee their tracks for this one Interscotion, 
gc en underpass slons Hiver Street ils not preetical, 
Therefore, an overpeaas appesra te be the only ale 
ternative here, To kesp the cost reasonably low, 
at ie ageumed that the present brides will te used, 
with poesible future widening if traffie volume 


inereases so ag to overerow! the present roadway. 
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With an overpass in mind as the best practical 
solution, let us turn to the traffic survey sone 
ducted a year ago by the Hew York State Department 
of Public Works, to uae as ea eriterion for loexting 
the overpass, The total counts for pertinent streets 
ere ahovnm om a previous page, Pointe which should 
be noted are as Followss | 

&e The relatively ameali amount of traffic 
slong King Streete This street should theoretically 
carry 3 larprcer percentaze than it does at present 
due te its leedins ont to Fifth Averme, away from 
the riverfront industriel area, However, practical 
limitations reduge ite effectivensas,s these are ite 
narrow width when parking le allowed in one lane, 
ita frequent blocking ty trucks which deliver mer- 
chandise to the many stores, and the gonerel dis« 
regard for parking regulations prevalent throughout 
Trey. 

Be She large volume of north»scath 
traffic along River Streat, Any structure to relleve 
congestion along this main business street will ree 
ault in an indirect savings for all types of commercial 
transportation facilities. 

GC» The large smount of traffic over 


erowding the Congress Street Bridge. During the 


rush hours there is one car every three seconds 
passing beth ways aver thie bride. Inercasing 
the capacity of the Green Islend Brides would 
probebly draw traffic away from Congress Street, 
reducins: the congestion theres 
Gs The relatively gmail amount of 

traffic away from the bridge slong Podersl Street 
compared te thet along River end Bing Street. 
This eneunt of crogsaing traffic eould easily be 
controlled by traffic signale if the others were 
Giverted from the interseotLlons 

The principal disetivantacca to thle desicn 
ere that of restricting sunlight te the streets 
velox, and expceing upper floors of tpaildines to 
the geses of passin; motoriets, ‘This problem has 
been met and overcome in the construction of 
similer roedwave, such se the new one along “hird 
*wenue in Brooklyn, ani as there are no rules by 
which to @veluate the trouble seused by exch, Li 
mast euffies to sey thet the goniitions here would 


be no worse then corresponding conditions sleewhere.s 
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he conclusion recehed, after considering 
#11 the aspects of the problem, is to construct 
a one-way, two-lane elevated roadway from the 
Green Island Sridre eeross River Strest, along 
King Street and down to River Street, with a 
ramp ales leading down to Fifth Avenuc at dgacob 
Street. The details of the derlen fellow in the 


next seetionss 
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The deteiled design wili follow. First 
the chosen route will be lald out and the 
horizontsl Curves computed, Then the elevations 
will be determined, followed by the dealgn of 


the girder eection of the roadways 


1? 
ROAD DESTON 


The route chosen commences at the esstern 
end of ths they~ Green Ialari Bridge at an 
azimuth of 161° eof and passes alone a spiral 
and a elreuler curve to aziauth 048° 50' at 
station 3100, the becinninge of the cirder 
section spanmcine the raliread, At station 5+15, 
elyeuler curves leed « rightehend ramp down to 
Pitth Avenus, ant the left-hand ramp to azimuth 
s4°° $54, continmaing along Bing Street across 
Jacob Strest. A cirgulear curve aterting at 
station 12+14 carries the roadway around end down 
alon: agimuth 005° SO'* to the exit om River Street 


et atatien E51 So, 


Gomputetions for horlgontal curves follow. 
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For both curves 
D- 39° 
Beary - a 94759 


8100 - = 39,5° 
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VERTIOAL PROFILE 


The profile for thie roadway has four points 
which mast be mets; nomely, the elevation at the 
end of the bridge, that et a point civing twenty+ 
two feet olearnnoe over the rollroad treeka, ond 
those «ot the exite on Pifth Averme and River Street. 
To obtein the actual elevation over the trecka, an 
aiditional height of three fect was added to the 
necessary clearance to allow room from the bottom 
of the girder to the top of the pavement. For 
final reaulis, see drewing Boy 2s 


GIRDER DESIGN 


Dimensions of Span 
Span 680% 
Dists Gs to G, of cirders 24'+«6 
Diats Ge to ¢. of stringers 4'+0 
Specifications 
ALBSHO~1944 
Loading 
Live Toadt HoO98SiL ted 
Dera Load: As designed 
Impacts As ape, 
Gonnections 


All steel connesetionse welded 
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FLOOR SLAB DESIGN 


Span 
Assume 8" stringer flange width 
B= 460 ~ 4/12 > 5466 ts 
Dead Load 
Asaume 10° of conerete + 3" of bituminous 
Dele = Se66 x 10/12 w 150+ 266 x B/12 x 106 
= 467 98 + 8641 
= $53.8 ppt 
Sffeotive Width 


B- 046 2 Bs86 + 2.6 = &_? ft. ; 


fotel Bending Boment 


Edge Strip 
(a) Positive Bale 


Dealse = 55305 = be? =4140,.2 fp 
bebe - o28 826m 2 


S487 - S150 fo 


Be 

imps - 50 - S860 Use 80% 

 - =O—30 x 31202 99745 f 
TOTAL = T0084) 


{b) Kegative Bui. 
Dele — m BSA. ,S ‘ 


} 


Intermediste Strip 
{a} Positive B.&. 
Dele Za 4, = 


ie ole = i Bags a f p 
I = 740e5 fp 
TOTAL << o? Pp 


GS, Keinforeement 
ane oe tooo z 
= <a 
mn’. 10 re 


Rdyre Steip 


@= 5416 Use 53" 
ND as: Ae = 0577 ink 
1 : ag? e473 ing 


ot os ce x Oc! set x ei) ea 
PO. etecleUse 3/a°f | & o spacing 
Hege stecleliec 5/4°f 9 O" syacine, 
@ 16" bend up one bers 


& Distribution reinforcement 


Death 
hg 52458 % Os877= 0.803 in& 
Use 2°¢ & 76" apaecing 


STRINGER DESIGN 


ls Span 8090 
2e Deed Load moment 


onde ~ ge =800 pot 
Moms - (800 50 a9" -20,0 fk 


Se Position of live load 


GseSG6 wm 20 = 2347 < 14 
Put one wheel at center 


4, Dietribution factors 


S- 440 - 0.80 
$5 
Se Live load momen’ 


Mom,» = OeOo BO -84,0 Pk 


xs 


6, Impact 
E2O0e80 x 6450-1062 fk 
7. Trial seetion 


Potel Moms - 222.2 ff | 
lie? x 12 - 74,0 inv Try 1e HF 66 


8, Deflection check 
a eliow- 24 x 22-056 ins 

d max» - (1+ 0,30) o 
=Oe500 ins ok 


9, Stringer reastion 
Lele KR maxe- (1 +0480) /26+16 2 2 (20 ~ 34))-26,0 k 
Dele K mex - 569 x 20 
POTAL R max = L960 k 
10, “eb shear check 
$1.60 - 4.95<11 OK Uso 16 #F 58 


dig S04 f%fenere 
Ge75 x 12+ 8,25 Bo atiffeners required 
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FLOOR BEAM DEST GR 


Span uqled 
Dela= 20 [ae & 1o/iz+e@ (1 x 1)/-190 
5 +20 m 20 » 3/10 » 14076 x 20 = GE 24 x 180 
= 25 562 x 
Deu Load moment 


84 = 265,86 fk 


Live Load reaction 
Teles = 267 6/20 (4 +126) 
= PO k 


Live Load moment 
Ry = ys s a@ (8+ 9+ 13+19) 


Leelee "lens ee xii # 22 x 6 
8135 fe 


, Impact 


imp. factor. 50  - 2.5% Use 30% 
4+ Lee 
E> O30 * $15.5 - 124,05 fk 


, Trdal section 


Total utty = ye Pigg 
S- 6944 % 12 - 465 Try 27 VP 177 


Live Load shear 


Lele V mats = ~~ (4+10+ 14+ 20) 
= = 44 & 


.% ip r. ei ft, 


Shs 4 Fy 
it te ce Se tee 


@, “nd resetion 
R= 1450 m 44+ 05.02 
210001 | 
10. Check of deflection 
Allow @ef.s > 26m 


et 


def, - 16/20 © 0444 = 0539 in, OK 
eee SHO <TL GE Use 87 WF 177 


DESIGN OF OLADER 


Conditions 
Span 8O%« 
Losds Uniform SOC pof asoumed for weicht 
of girder, Goncentratead loade ef 100 k 
from floor beams welded to web at 
bottom Flange. 
Depth of web 6 ft. 


Plange seg to be at least 16° wide. Depths 
and Lengths to be determined, 


Bottom flange supported laterally throughout. 


AeleSeG, ond AAGHO specifications followed 
where pertinent. 


le Maxiwum moment 


= 162 ke 


-4240 fk or 60,880 ik 
Se Feb thickness 


a 2 - Oe@2S AOnts 
2) A=-t x @ mw 12-162 - 14,72 in’ 
t= 24472 -O4205 in, Use 7/16" Pl» 


Se Flange plates at genter line 


I-of web- 13608 in$ | 
Agowne t-2 1/4 ime A Of plate = 20 age ins 


* 
gy 


ae 


Se TI of flange - 266° tn$ per eas in 
: = $3040 ind aii 


I TOTAL = 67248 ing 
Cheek: Z- 50880 x 57,25 - 94.8 and 


ey t of web-3/4 ins; t of flange - 14 ins} width- 18 in, 
Z of web= 28228 
I of flenee = 2701 in? per BQe itte 
= 72900 inf 


ZL TOTAL = OO2RS 


t of weob=-16 ins 
wiGth of web-16 ins 


&» Moments of Inertia alons eirder 


I at center Line - 96298 in? 
t of 1g": G2880+ 22,5 x 2682.0 
= 77328 in} 
tof 1" = 28528+ So = 2665 
=71S28 ing 
I of 3/e1"- 23326+ 133 = 2648 
- $8928 in’ 


Se Lencth of cover plates 
Let d= dist, te end of plate closest to center 
line from eng of girder 
M= 148d « 0418a°, when a= #0" 
=1624 = OslSd= + 100 (4 + 26), when a> 20! 
oe ph 8 BE 
$ of 14"- 77998 = 2078 in¥ 
Bees 
S$ of 1" = 71828 -1932 iny 
$ of 3/4" = 56926 - 1616 in’ 
1) Length of 3/4" plate 


Gsi5a° « 148a-+ ai 20 = 9 


15 | 


2 * Oy 


oe 
bail 


4 


a = 162 + (152 


& - 15466 Lite Use 161646 
L = 1616” 
2) Length 2 1” plate 


O.l5a ~ BG om O00 = L9S2 0 
04164" « ~ Peay A gh > J 


= : 4 is x 
rs oar 
“20058 Uae G@ = 20 %a4 
% - 20.83 « 16.6 - St«10 
3) Leneth of 19" plate 
O,18c* « 628 » @O00+ 2078 x 26-0 
eT 


Ola" + Gad +1460 - 0 
a&- 62°(8e" « 4 2 


= 25 Use 4 - * ead ‘ 
L > 2590 ~ 2056 - 4168 


& Intermediate stiffeners 


60 t = pid x 60-45<72 Must uss stiffeners 
Mex, ¥ = oe 


Use GtoO epacing 

Assume 2° aneles 

Max width = - % 16-8" 

Min. width = 2+72/20 = det” 
Use 6" « 6" angeles 


I, = 0,00000016 x 724 = 4.5 in? ro 
=". elas ee aA nae te 7/32) = GO ine 
7, Desion of beerings stiffeners 


Try 6x 6 x &" angles 
Eitective widths 26 x bg gh 16676 ins Use 18575 4 
i= 1a) +4 (a he x i x 4375") 


= 392408 " 
i. (xox 


=A yt? Lins 
1-3/4 w 70 = 84 ine 
L/r- 64 = 472 


Allow - 17000 + 04485 x 44782 = 16,99 kat 
Actual f= 100 = 626 kal OF 
x& x @ 


vil 
Wi 


8. Design of bearing plate 


600 
Use go* = 
bene th: ire ee Oet Gti. 


Use 15 ina " 
n+~2Q « 2 a! =@e825 Ine 


“so x it 
= Oe e.4 Oe hid x 20° = Bel 
& = 2485 
UJeo 15" x 3” x 28" Plate. 
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